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(57) Die EriMu6 beWBt eine ^^*u*iche 

tion von Bogwwba mttote *wr Hochfrequenz- 
SchneicUeMrode 12. Zur Schaffnig einer ionWerten 
Street* fOr de artefcWerte Ucht»g«ttWunB *W In 



einem rohrfOrrrioen In Oi i i Hwi to nhflfp e r 11 ein Aero- 
GdsMtf 20 genM* d» ausd6m dtotrien Bide 13 d» 
Inatrumer^BhkQrpmllauctrm. 
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tteEffWt^bWlfft^n VBrfahrsnnachdemObef- 
be^tff dos PatarHanspniohs 1 und eine etektrochlrugl- 
ache Vbricfctung nach dem Oberbegrftf des 
Antprochee 7. 

Bd stark cfcrchbiutelam Sogewebe besieht hauflg 
das Ertordernte, inter Varwendung der HoUihequent- 
CNrurgie Gtewabeoberflecrtan baVhrunosJoa und 
cjtetdvnaBig zu taaguaer en. Konwaifioneiwiddtesma 
der Goganannten SprOh-Koagulafion bzw. Spray- 
Koagulatkm bei hohen HochfrequerBSpannungen im 
Berofch von KBovott buworkatalligt Ein Nachtefl deser 
konventioneilan Techr* 1st do UnregdmaagkeK des 
Ucnfcogenbereichs und die Gefahr, die Qewebeober- 
fldche zu haibunltieren. 

One Verbesserung wurde dadurch erztelt. daB 
durch Einbtesen ein as Eddgasee z. a von Argon etn 
loniderungspted geschaffen wurde, der zur Vefbesae- 
rung der GJdchmaffigkeft bei der Kbagulatton von 
O e webeoboi fl ftchen befrug. Ein derartigea verfahren 
1st 2. a in der EP 0 353 177 A1 beschriebea Nad** 
dieses Verfahrens ist die Vemendung des recht teuren 
und in KDnJken hfluflg rtfcht vertQgbaren Edeigases. 

em Verfahren und eine VarricMung de? eingange 
gerwmten Qalturig zu achate!, r^ 
sterungspfad im Berefch der aWrven Etekfrode mtt einta^ 
cheran MaflMhmen zur VWOgung aeste*wW> 

Zur Loaung deeer Aufgabe aM da Merkmaieder 
Patenfcrepruche 1 und 7 vorgesehen. 

Der Erflndung teat der Gfrundgecanke zugrunde. 
daB ein Icnisierungspfad auch mtt anderen Median ah 
Eddgaeen mogfich ist. Ala vortaflhaft hat aich hierbei 
die Erzeugung esnes Aerosols aus einer nJedarprozenfi- 
gen KechssJzttsung herauegestem. Ola KwnWnatton 
von Hochfrequenz an der akfiven BeWrode einer etak- 
tro-crirurgjschen vbrricMung mtt einer NeCM4sungist 
twar bekanrrt dooh wurde deae Wsher nur vemendet 
um ein AnWeben der Bektrodenam Btogewebezuve* 
Mndern. 

Er ftafcjrajsg emafl wird dem gegenflber dn Aarosot 
mit einem gewissan SpOdruck von z. a 3,5 bar urn die 
BeWrode henangefpOft bzw. henjmgebtaaen,viodurdi 
ein tanfeierungstegal mi) defWerter WmensJonierung 
entetetiL 

Ate posftfve Effekte des erflndungsgemaflen Ver- 
tahrens ergeben afcii de Vefwenduig von verfD^baren 
Meden, z. a desfPOertem Vvasser, CO2. Nad-Losing, 
etne gtetohmaage Koagutation des Btogewsbes in 
einer fort ui ty enz te n Rache, eine gertnge Gefehr einer 
KBrtxjnteJerung. sine KQWung der Bektroda, koine, 
sonst Gbfiche Rauchtddung und kdnerlei Geruchsbii- 
dung durch Verbrennen von Gewebe. 

Vortofihafte Ausfuhr ungen des enTndungagemaAen 
Vwtehrerodnd durch deAnsproc^ 
hafte AusfQhrungsformen der erfrriungsgern ftBen vbr- 
richtunq durch (fie Araproche 8 bis lOgtkeniTz e ichnet 



Die Erfindung wad im Wgenden berapleteweise 
anhand der Zdchnung goechrieben; in dmserzeigt 



einen schamaJschen Schnitt einer rein bel- 
epidsweteen AuslQhrurigsform einer erflrt- 
dungagemaflen elekztxWrurglacrten 
vbmchtung zur Erzeugung eines Aerosol- 
straits um eine nocrwequera<rttrurgjscne 
scrmetOneKraae nerum 
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h einem von dari-tend des BenuHere srgreflbaren 
hohlzy&xJertOrmJgen tnstrurneiTlenkOrper 11 ist toaxiai 
eine hocrfreo^iera^hiruigische Schneideiektmdo 12 
angaofdnei die geganQber dam distal en offenen Ende 
13 das ro h rtornigen Instrnmerrtenkorpers 11 ein StDck 
zurOdversetzi tet und mtt einer Zirieftung 12' vorbunden 
ist, die sfch - von einer teofterung 14 umgeben - mit aH- 
seitigem Abstand von der traienwand des t tri trf Oi n tg en 
bisbUfiientenkOrpers 11 nach htnten aratrackt wo im 
Bereich des prawmaien End as sefflich ein Hochlre- 
quenzanschkjfl 1 5 vorgesehen iet an den eine geeig- 
nete hkxitrequeruspannung, oSe von einem ntoht 
da r geste flt en Hochfnjqu e iiz gene i a tor erzeugt vnrd, 
anteojtMr ist. Die zugehflrfge NeutraJetofckode ist an 
geeJgneter Stella dee Paa a t ae r M r p ers angaorcaiet. 
Der distaie Bereich des im Qbrigen aus MetaB beste- 
honden Ira^airr^tenkorperB 1 1 id aus einem isofieren- 
den Material IV hergesteffi, welches sich nach rwiten 
bts Qberdie isoBerung 14 der ZUefcmg 12" erstred* 

Die Zuieitung 12' mit der laoierung 14 wird durch 
geeignete Haharvngen 16 vorzugeweise toaxial innor- 
hato des hstnjmentenkorpejs 11 gehaften. Dieeinzet- 
nen HaJtarungan 18 slnd |ewe3s uber den Umfang um 
dielsofierung 14 herum mit sotcham Abstand angeord- 
net daB dazwtechen in axSaier Richtung ein ausfei- 
chand tfmensbnierter Strcrnungeduixhgang vorlegt 

Am pro)dmaien Enda das trotrumentankOpens 11 
Bind seHUch bzw. axial xwei Zufuhrrohre 17. 18 in das 
Irmere dea instrumer*enWrpers 11 hoietngefuhrt An 
das Bohr 17 wird eine lefiung angeeohtosaen, mrttete 
derer baispfelaweise eine 0,9 %4ge Kochsatziosung 
zugafOhrt wird. Das axial eirtgefQhrte Rohr 18 let an 
eiiTen DnjcWuftarecrito^ 
tuft aJs Tragergas b^aijf»chjagt warden kann. 

Irtnerhab dea Hohlmumas 19 dea Instrumenten- 
korpera 11 weisen da Rohra 17, 18 Cfmungen 20. 21 
auf. durc^wdchedeKbchsaJzioau^ 
den innenraum 19 Wn ai ngedr O ck t warden, daB es zu 
ainer Zercttubung dar KcchaaWosung Konnml d. h. rur 
Bfldung ernes Aerosols 20, welches aufgrund dea 
Dructautoaus insbeeondere durch das Rohr 1 8 In Rictv 
iung dea Pfales o\zch den instrumentankorper 1 1 rum 
dstalen Bide 13 tin sWmt und dort ate kegefiorrnlg 
Brwattemdes Aaroaobundel bzw Aerosotstrahi 22' aus- 
trtltweiohasbzw welcharson^deSp^darScnndd- 
elektrode 12 und das von dteser zu hoaguflerende 
Qogewebe umgM Durch de hone Spannung der 
Schnddetektrode 12 wad das Aerosd iodaert und 
soma sine iorraSerte Strecke zwiscnen Schneideiek- 
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trade 12 und BJogjajebegdiadet aufder dchdarti dn 
beeondeni yWchiim a oef und dan* auch beeoncters 
gutldadaJerbemlichtoo^ 

Dm Drutfduft-ZUMwrohr 18 tot derart writ metal in 
das Innere des InrtrurrwnUnhOrpefs 1 1 rvjtdngdChrt. 
daB Mine AuamHedQee 20 stan unmttebar oberhab 
ufwjetwesra^derquervenajdano^ 
dee FlOeddojmhZulUhrTohree 17 beflndet Aul deee 
Wdse eaugt de Qbar de Aueelttadoee 21 rtrtmenda 
Lufl H Pidgin* aus dem Rohr 17 en und zersOtf* tie 
gWctuoftg zur BUung das Aeroeda 22. 

Statt der durch da Ftorire 17, 18 gebfldden Zer- 
rtedxwgevorrichlung Mnnta auch ain UtawhaOvar^ 
nebtoaiTibrw-lnrilntavmentankt^ 
Abdand von decern vorgeeehen sain, tm JettferonFaJ 
ware dariaaMJ ^w^ na b tafObefalnan AefoaolZuld- 
tungaadteuch mtt dem hneren daa Mromantanfer- 
perellzuvobinden. 



1. Vart^vanzurbarGhnjnaatoaan 



Vef*hre*nachdrvOTCk*vome^ 
che, 

dedurch geeerjmoichne^ 
daBdaTh%gergut*deKWungdee Aeroeds,d 
h. for die Zorattubung dar Im Aeroed erth atte ne n 
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dar durch da von einem 
erzeugte Hoohapannung an ainam hoctofrequenx- 
d*uiui«hen Indruroent arzeugt ward, 

daB zur Scheffung einer tonWtften Strecta fQt da 
ertdchtarto UchtoogenWIdung ein unter Varwen- 
dungdrvyRQee^irtefcrnT^ge rg eee a g^ 
deter AerosotetreW in de Region, wo dar 
Uchftogen rich bidan col und dch aineajnalner 
HocMraqiienzcpammg angdegte BeKrooe (12) 
befiKtt.geedetttwM 

Z VertahrennadiArqpruohl, 
dadurch ge to rauaki hna l , 
daB dam AefeedetaN zur Verbeeeerung der la> 
ffthigttt tonen. i. a NeO oder KJ, bdgerrwcht 



so 



3L VertehrennadiArtepruGh1oder2, 
dadurch goKervizoJohneej 
dad der Aeroeofctfahl durch ekio 0,9 %4ge Koch- 
sdztdeunggabilddwlKt 

4. VertahrmnacheirK^^ 
che, 



Soctaldlvemenddv*^ 
druckdaelMgerw^eiriBMIwiat 

BeMfDOMrurtftche Vtorrtehojng rrtt einer an dne 
voneirwHoch*eouenz>g^^ 
aeoyanapannung artogbaren A Ml vde Mnu d o (12) 
und dner NeutrddeMrode zur Erzeugung dnee 
Uchbogana Im Btegewebe zweoto benirifungemo- 
cerObedlfldianlaiaoUhdc^ 
fOhrur^deaVartarwwnachetaemto 
1bcs 6. 

dadurdi yehamirelnhneti 
daB da dna Aeroaoterait>-B^»>«ryorte me 
(17,18.19) aufwdst wdohe dnen unter Verwerv 
dung e^TWgargaeea und dnerFtoadgkeHgeM- 
deten AemadalrahJ In den Berdoh urn de drive 
Befctrode (12) tchictt, wo der Ixhfeogen gebiktat 



8. VbrrkrfrturigriachAn5prunh7, 



dad die AamadatrahKE 
•inen Zeretaubert<anaJ (19) mM einer Auetrtttedtise 
(13) aufwdd unoVbder daft da AercedatreW- 



umfeBt. der 



45 & 



daB das Aeroad nach dem Zenfl&jberprinzip und 
iMbaeondere durdi dnen wle dn Vergaeer auage- 
bfldaten Zemtauber arzeugt wW. 

5. Verfdrannachata erm^ 

daB daa Aeroad durch dnen I 
arzeugt wad. 



im HandgrHf (11) 

w ngeoroftd und durch 

dne Sdrfeiidiverbm^ mil dem Handgriff (11) 
verbunden id unoVooer dafi de aktfve Hochtre* 
quenzdddrode (12) vofxugewetee mHflg Im Zer- 
sttuber- bm Utiraectalnebeewrol (19) 
angeorond ttt undtoder daB de ZarattubarVVer> 
netfer-Qa«PodanaJion*w 
Handgrffi (11) ijnteip^bnKW M. wobdderbzw.dle 
HochfreoAJentaffttdeaeae (15) und da Tragerga* 
R O a al u^dt & an adt luaae (17. 18) ebenWte am 
Handgrffl (11) vorgesehan said. 

Vbrrlohtung nach Anepruch 7 odar B. 
daourohgeiiBiMiialrlinei, 
daB oto eJdve Bddrodo (12) gegertCber der Aus- 
trffedute (13) daa InatriirnemedaVpers (11) dwas 
zurud«eraett ist undAoder daB da ajdve Bek- 
tmda (12) rtadeV oder Btabantg auagebQdet 1st 
unoVbder daB dar dlateJe Berdch des Irtstojrnen- 
\ (11) aus laciarrnateriaJ {111 * 



10. Vbrnchtun g nach dnam dm r AnyrOche 7 bia 9, 
dadurch yotaiiiidchneii 
dBBcSeaJdveBde^(1^aneinesk^imlnatru- 
meritenWrpar (11) fanga anjtreetonde Hochfre- 
apenz-ZdeSung (12*) angu achl oa een let de von 
dner IsoUerung (14) umgeben Id uncVoder daB 
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rwfechen der Zulettung {12") a* atfven Sektrtxk 
(12) bzw dsr tsrfaJon (14) da? ZuJeitung (12} und 
dar trranwand dee tnstrumertankfirpeni (11) vor- 
zugaweiM teofierende tttfandahafter (16) dtemrt 
angsordrat find, dad maechen an rtner besftrm- 5 
ten aoddten SSsfie dee tab unwntM Mfpers (11) 
angaordrwton Abe to naJiaftarn (16) ausrefchend 
Ptatt for den ejdaJan (Xrchgang dee Aeroeote vof- 
harden 1st 
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(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 1 1 is formed in a tubular instrument housing 1 1 to create 
an ionized zone for facilitated electric arc formation. 




The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolL A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCi solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12', which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22', which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube IS is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

CWmnis 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atoraization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has ah atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (11) or outside of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atoraizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11'). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (11) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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